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CF PRELIMINARY W86C454 


{ 


I/O CONTROLLER FOR IBM PC/AT/XT™* 


GENERAL DESCRIPTION 

The W86C451 is an enhanced version of the popular W86C450 asynchronous communication 
element (ACE} fabricated using WINBOND'S CMOS process. The device surports one serial-to- 
parallel conversion on data characters received from a peripheral device or aq MODEM, and 
parallel-to-serial conversion on data characters received from the CPU. The CPU can read the 
complete staius of the UART at any time during the functional operation. Status information 
reporied includes the type and condition of the transfer operations being performed by the 
UART as well as any error conditions (parity, overrun, framing, or break interrupt). 

The UART includes a programmable baud rate generator that is capable of dividing the tim- 
ing reference clock input by divisors of 4 to (2**-4), and producing a 16 x clock for driving 
the internal transmitter logic. Provisions are also included to use this 16 x clock to drive the 
receiver logic. The UART includes a complete MODEM-contro! capability and a processor- 
interrupt system. Interrupts can be programmed to the user’s requirements, minimizing the com- 
puting required to handle the communications link. 

In addition to its communication interface capabilities, the W86C451 provides the user with 
a parallel Centronics type printer. 


FEATURES 
e Easily interfaces to most popular -5, 6, 7, or 8-bit characters 
microprocessors. -Even, odd, or no-parity bit generation and 
¢ One-channel version of W86C450 detection. 
« Centronix printer interface -41, 1.5 or 2-stop bit generation. 
e Independently controlled transmit, eFalse start bit detection. 
receive, line status, and data set interrupts. eInternal diagnostic capabilities: 
* Programmable baud generator allows -Loopback controls for communications 
division of any input clock by 4 to (21® — 4} link fault isolation 
and generates the internal 16 x clock. -Break, parity, overrun, framing error 
e Uses system's 14.31848MHz clock input. simulation. 
e MODEM control functions (CTS, RTS, DSR, ¢Fully prioritized interrupt system controls. 


DTR, Rl, and DCD). 
e Fully programmable serial-interface 
characteristics: 


IM™ Registered Trademark of International Business Machines APRIL » 1990 : 
Carporation. -4- 
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PIN CONFIGURATION 
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SLCT PRT 
ERR DLE 


PIN DESCRIPTION 


SYMBOL TYPE PIN NO. NAME AND FUNCTION 
RD 27 1/O Read is an active LOW input signal used to instruct the 
W86C451 to drive its data onto the data bus. 
WR 2% 1/O Write is an active LOW input signal used to instruct the 
W86C4514 to read the data on the data bus. 
29-34 Address Lines are input signals used to address the registers 
; to be loaded or read. 
Ring Indicator: When LOW, indicates that a ringing signal is 


being received by the MODEM or data set. 


— Data Carrier Detect: When LOW, indicates the MODEM or 
data set detected a data carrier. 


Clear To Send is a MODEM control function input whose func- 
tions can be tested by the CPU by reading bit 4 of the MODEM 
Status register. 
Data Terminal Ready: When LOW, informs the MODEM or data 
set that the controller is ready to communicate. 
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_symeot | TYPE | PIN NO. | 


W86C4514 


NAME AND FUNCTION 


Request To Send: When LOW, informs the MODEM or data set 
that the controller is ready to send data. 


Interrupt: lt goes HIGH whenever any one of the following in- 
terrupt types has an active HIGH condition and is enabled 
via the IER: receiver error flag, receiver data available, 
Transmitter Holding register empty, and MODEM status. The 
signal is high-impedence upon a Reset operation. 


Serial Output is used to transmit serial data out fo the com- 
munication link. The output signal is set to a marking condi- 
tion upon a Reset. 

Serial Input is used to receive serial data from the com- 
munication link. 


Connects to system's 14.34818MHz clock. 
Clock Output: 1.8432MHz output. 


Reset: When HIGH, clears the registers to states as indicated 
in Table 4. 


Error: When LOW, means the printer has encountered an er- 
ror condition. ERR is separately used for Printer Interface. 


Select: When High, means the printer is selected. SLCT is 
separately used for Printer Interface. 

End of Paper: When HIGH, means the printer has detected 
the end of paper PE is separately used for Printer Interface. 


Acknowledge: When LOW, means the printer has received 
the character and is ready to accept another. ACK is 
separately used for Printer Interface. 


Busy: When HIGH, the printer is busy can not accept data. 
BUSY is separately used for Printer Interface. 


Interrupt: This pin has tristate outputs. Control Latch is in ac- 
tive condition and the ACK, input changes from LOW to HIGH, 
the interrupt goes active. PRTINT is separately used for Printer 
Interface. 


Enable of Data Latch is an active LOW output signal used for 
latch the external data latch which is transmitting the data 
to Printer. 


Select Input: A LOW in this pin is used to select the printer. 
SLIN is separately used for Printer Interface. 


Initialization: A LOW in this pin is used to start the printer. [NIT 
is separately used for Printer Interface. 
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atier a line is printed. AFD is Separately used for Printer 
Interface. 
Strobe: A 0.5 microsecond minimum, LOW active pulse clocks 
Data Bus: This bus comprises eight tri-state !/O lines. The bus 
D7~DO provides bidirectional communications between the 
W86C451 and the CPU. Data, control word, and status infor- 
mation are transferred via the D7 ~DO data bus. 
ACE 28 ACE selectes RS232 port. 
PRT 25 PRT selectes printer port. 
=n Data Set Ready: When LOW, indicates the MODEM or data 
DSR 37 set is ready to establish the communications link and transfer 
data with the W86C454. 


SYMBOL | TYPE | PIN NO. | NAME AND FUNCTION 
data into the printer. STB is separately used for Printer 
| vpp | t | 40 | System Power: 5 Volts power supply. 


AUTO FD XT: A LOW in this pin causes the printer to line-feed 
STB 
Interface. 
vss | 1 | 20 | System Ground: 0 Volts 
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FUNCTIONAL DESCRIPTION 
A. ADDRESS DECODER 
Table 1. Register Addresses 


: 
do 


Be 


i=) 
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sooo 
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> 
peek 
poses 


B. ASYNCHRONOUS COMMUNICATIONS 
ELEMENTS 

Tne ACE is used to convert parallel data to 
a serial format on the transmit side, and con- 
vert serial data to parallel on the receiver 
side. The serial format, in order of transmis- 
sion and reception, is a start bit, followed by 
five to eight data bits, a parity bit (if pro- 
grammed) and one, one and half (five bit for- 
mat only) or two stop bits. The ACE includes 
a programmabie baud generator that is 
capable of driving the timing reference 
clock input by divisors of 1 to(216- 4), and pro- 
ducting a 16x clock for driving the internal 
transmitter logic. Provisions are also includ- 
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REGISTER 


Receiver Buffer (read). 
Transmitter Holding Register (write) 


Interrupt Enable 

Interrupt Identification (read only) 
Line Control 

MODEM Control 

Line Status 

MODEM Status 

Scratch 

Divisor Latch (least significant byte) 
Divisor Latch (most significant byte) 


DLE Pin (for Externa! Data Latch) 
Data Swapper 

Printer Status Buffer 
Printer Control Latch 
Printer Control Swapper 


ed to use this 16x clock to drive the receiver 
logic. Also included in the ACE is a complete 
MODEM control capability, and a processor- 
interrupt system that may be software 
tailored to the user’s requirements to 
minimize the computing time required to 
handle the communications link. 


a. Line Control Register 

The system programmer specifies the format 
of the asynchronous data communications 
exchange through the Line Conirol register. 
In addition to controlling the format, the pro- 
grammer may retrieve the contents of the 
Line Control register for inspection. 
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Bits 0, 1: These two bits specify the number 
of bits in each serial character that is sent or 
received, The encoding of bits 0 and 4 is as 
follows: 


Word Length (Bits) 


5 


6 
7 
8 


Bit 2: This bit specifies the number of stop bits 
in each serial character that is sent or receiv- 
ed. If bit 2 is a logic 0, one stop bit is 
generated or checked in the data sent or 
received. If bit 2 is logic 4 when a 5-bit word 
length is selected through bits 0 and 1, one 
and a half stop bits are generated or check- 
ed. If bit 2 is a logic 4 when either a 6-, 7-, or 
8-bit word length is selected, 2 stop bits are 
generated or checked. 
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Bit Number 


Word Length Select Bit 0 
Word Lengih Select Bit 4 
Number of Stop Bit 
Parity Enable 

Even Parity Select 
Stuck Parity 

Set Break 

Divisor Latch Access Bit 


Bit 3: This bit is the parity-enabie bit. When bit 
3 is logic 1, a parity bit is generated (transmit 
data) or check (receive data) between the 
last data word and stop bit of the serial data. 
(The parity bit is used to product an even or 
odd number of 1's when the data-word bits 
ond parity bit are summed). 


Bit 4: This bit is the even-parity-select bit. 
When bit 3 is a logic 1 and bit 4 is a logic 0, 
an odd number of logical 1’s is sent or check- 
ed in the data word bits and parity bit. When 
bit 3 is alogic 1 and bit 4is a logic 1, an even 
number of bits is sent or checked. 


Bit 5: This bit is the stuck-parity bit. When bif 
3 is a fogical 1 and bit 5 is a logical 4, the 
parity bit is sent and then detected by the 
receiver as a logical 0, if bit 4 is a logical, 
4 or as a logical 4 if bit 4 is a logical 0. 


Bit 6: This bit is the set-break control bit. When 
bit 6 is set to a logical 1, the serial output 
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(SOUT) is forced to the spacing (logical 0) 
state. The break is disabled by setting bit 6 
to a logical 0. 


Bit 7: This bit is the divisor-latch access bit 
(DLAB). It must be set to high (logical 1) to gain 
access to the divisor latches of Baud 
Generator during a read or write operation. 


It must be set to low (logical 0) to gain access 


Bit 0: This bit is the receiver data ready (DR) 
indicator. It is set to logical 1 whenever a 
complete incoming character has been 
received and transferred into the Receiver 
Buffer register. Bit 0 may be reset to logical 
0 by the processor either reading the data 
in the Receiver Buffer register or writing 
logical 0 in it. 


Bit 4: This bit is the overrun error (OE) indicator. 
It indicates that data in the Receiver Buffer 
register was not read by the processor before 
the next character was transferred into the 
register, thereby destroying the previous 
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to the Receiver Buffer, the Transmitter Holding 
register, or the Interrupt Enable register. 


b. Line Status Register 

This 8-bit register provides status information 
to the CPU concerning the data transfer. The 
contents of the Line Status register are 
described below. 


Bit Number 


Data Ready 


Overrun Error 

Parity Error 

Framing Error 

Break interrupt 

Transmitter Holding Register Empty 
Transmitter Shift Register Empty 


character. The OE indicator is reset whenever 
ihe processor reads the contents of the Line 
Status register. 


Bit 2: This is the parity error (PE) indicator and 
indicates the received data character does 
not have the correct even or odd parity, as 
selected by the even-parity-select bit. The PE 
bit is set to logical 1 upon detection of a pari- 
ty error, and is reset to logical 0 whenever the 
transmission time (that is, the total Time of start 
bit + data bits + parity stop bits). This Bl in- 
dicator is reset whenever the CPU reads the 
contents of Line Status register. 
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Note: Bits 4 through 4 are error conditions that pro- 
duct a receiver fline-status interrupt 
whenever any of the corresponding condi- 
tions are detected. 


Bit 3: This bit is the framing error (FE) indicator. 
It indicates the received character did not 
have a valid stop bit. Bit 3 is set to logical 4 
whenever the stop bit following the last data 
bit or parity bit is detected as a zero bit (spac- 
ing level). The FE indicator is reset whenever 
the CPU read the contents of the Line Status 
register. 


Bit 4: This bit is the break interrupt (BI) in- 
dicator. It is set to logical 1 whenever the 
received data input is held in the spacing 
state (logical 0) for longer than a fullword of 
the Line Status register. 


Bit 5: This bit is the Transmitter Holding register 
empty (THRE) indicator. It indicates the con- 
troller is ready to accept. It indicates the con- 
troller is ready to accept a new character for 
transmission. In addition, this bit causes the 
controller to issue an interrupt fo the pro- 
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cessor when the THRE interrupt enable is set 
active. The THRE bit is set to logical 1 when 
a character is transferred from the Transmit- 
ter Holding register into the Transmitter Shift 
register. It is reset to logical 0 when the pro- 
cessor loads the Transmitter Holding register 
PE bit is set to logical 1 upon detection of a 
parity error, and is reset to logical 0 
whenever the processor reads the contents 
processor reads the contents of the Line 
Status register. 


Bit 6: This bit is the transmitter empty (TEME} 
indicator. It is set to logical 4 wnenever the 
transmitier Holding register (THR) and the 
Transmitter Shift register (TSR) are both emp- 
ty. It is reset to logical 0 whenever THR or TSR 
contains a data character. 


Bit 7: This bit is permanently set to logical 0. 


c. Modem Control Register (MCR) 

This 8-bit register controls the interface with 
the MODEM or data set (or a peripheral 
device emulating a MODEM) 


Bit Number 


Data Terminal Ready 
Request To Send 

Out 1 

Out 2 

Loop 
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Bit 0: This bit controls the DTR output. When 
bit 0 is set to logical, 1 the DIR output is forc- 
ed active. When bit 0 is reset to logical 0, the 
DIR output is forced inactive. 


Bit 1: This bit controls the RTS output. Bit 4 af- 
tects the RTS output in a manner identical to 
that described above for bit 0. 


Bit 2: This bit is only used in the diagnostic 
mode. 


Bit 3: The enable of the interrupt output can 
be set to an active state by programming this 
bit to a high level. 


Bit 4: This bit provides a loopback feature for 
diagnostic testing of the controller. When bit 
4 is set to logical 1, the following occur: the 
SOUT is set to the marking (logical 4) state; the 
SIN is disconnected; the output of the 
Transmitter Shift register is ‘loop back’’ into 
the Receiver Shift register input; the four 
MODEM control inputs (CTS, CSR, DCD, and 
RI) are disconnected; and the four MODEM 
control outputs (DTR, RTS, OUT, and OUT2) are 
internally connected to the four MODEM con- 
trol inputs, and the MODEM control output 
pins are forced to their inactive state (high). 
In the diagnostic mode, data sent is im- 
mediately received. This feature allows the 
processor to verify the transmit-data and 
receive-data path of the controller. 
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In the diagnostic mode, the receiver and 
transmitter interrupts are fully operational as 
are the MODEM control interrupts. But the in- 
terrupts’ sources are now the lower four bits 
of the MODEM control register (MCR) instead 
of the four MODEM control inputs. The inter- 
rupts are still controlled by the Interrupt 
Enable Register. The controller's interrupt 
system can be tested by writing to the lower 
six bits of the Line Status register, and the 
lower four bits of the MODEM Status register. 
Setting any of these bits to logical 4 
generates the appropriate interrupt (if enabl- 
ed). Resetting these interrupts is the same as 
for normal controller operation. To return to 
normal operation, the registers must be 
reprogrammed for normal operation, and 
then bit 4 of the MCR must be reset to logical 
0. 


d. Modem Status Register (MSR) 

The 8-bif register provides the current state 
of the control lines from the MODEM (or 
peripheral device) to the processor. In ad- 
dition, four bits of the MSR provide change 
information. These four bits are set to logical! 
4 whenever a control input from the MODEM 
changes state. They are reset to logical 0 
whenever the processor reads this register. 
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Bit 0: This bit is the delta clear-to-send in- 
dicator. It indicates the CTS input to the chip 
has changed state since the last time it was 
read by the processor. 


Bit 4: This bit is the delta data-set-ready in- 
dicator. It indicates the DSR input to the chip 
has changed state since the last time it was 
read by the processors. 


Bit 2: This bit is the trailing-edge ring-indicator 
detector. It indicates the RI input to the chip 
has changed from an active condition to an 
inactive condition. 


Bit 3: This bit is the delta data-carrier-detect 
indicator. It indicates the DCD input to the 
chip has changed state. 


Note: Whenever bit 0, 1, 2 or 3 is set to logical 4, 
a MODEM status interrupt is generated. 
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Bit Number 


Dalta Clear To Send 

Delta Data Set Ready 
Trailing Edge Ring Indicator 
Delta Data Carrier Detect 
Clear To Send 

Data Set Ready 
Ring Indicator 

Data Carrier Detect 


Bit 4: This bit is the opposite of the CTS input. 
If bit 4 of the MCR loop is set to a logical 1, 
this bit is equivalent fo RTS of the MCR. 


Bit 5: This bit is the opposite of the DSR input. 
If bit 4 of the MCR is set to a logical 4, this bit 
is equivalent to DTR of the MCR. 


Bit 6: This bit is the opposite of the RI input. 
If bit 4 of the MCR is set to a logical 4, this bit 
is equivalent to OUT1 of the MCR. 


Bit 7: This bit is the opposite of the DCD input. 
If bit 4 of the MCR is set to a logical 14, this bit 
is equivalent to OUT2 of the MCR. 


e. Interrupt Identification Register 

The controller has an on-chip interrupt 
capability that makes communications 
possible with all of the currently popular 
microprocessors. In order to provide 
minimum software overhead during data 
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character transfers, the controller prioritizes 
interrupts into four levels: receiver line status 
(priority 1), received data ready (priority 2), 
Transmitter Holding register empty (priority 3), 
and MODEM status (priority 4). 

Information indicating that a prioritized inter- 
rupt is pending and the type of that interrupt 
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are stored in the Interrupt Identification 
Register (IIR). The IR, when addressed during 
chip-select time, stops the pending interrupt 
with the highest priority, and no other inter- 
rupts are acknowledged until the processor 
services that particular interrupt. 


——-— Bit Number 


0 If Interrupt Pending 
Interrupt ID Bit 0 
Interrupt ID Bit 4 


Bit 0: The bit can be used in either a hard- 
wired prioritized or polled environment to in- 
dicate whether an interrupt is pending. 
When bit 0 is logical! 0, an interrupt is pen- 
ding, and the IIR contents may be used as 
a pointer to the appropriate interrupt service 
routine. When bit 0 is logical 1, no interrupt 


Table 2. 
INTERRUPT IDENTIFICATION 
REGISTER 
Q 0 


Highest | Receiver Line Status 


Bit 2 | Bit 4 Bit 0 it Interrupt Type Interrupt Source 
po | o | 4 [ = [None [None 


is pending, and polling (if used) continues. 
Bit 4-2: These two bits identify the pending in- 
terrupt that has the highest priority interrupt 


pending, as shown in the following Table 2. 


Bit 3-7: These five bits are always logical 0. 


INTERRUPT SET AND RESET FUNCTIONS 


Interrupt Reset Control 


Overrun Error or 
Parity Error or Framing 
Error or Break Interrupt 


Reading the Line Status 
Register 


; F ; Reading the Receiver 
Received Data Available | Receiver Data Available Butter Register 


Transmitter Holding 
Register Empty 


Reading the IIR Register 
(if source of interrupt) or 
Writing into the Trans- 
miiter Holding Register 


Transmitter Holding 
Register Empty 
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(Continued 


) 
INTERRUPT IDENTIFICATION 
REGISTER = INTERRUPT SET AND RESET FUNCTIONS 
: Priority 
Bit 2 Lavel interrupt Type interrupt Source Interrupt Reset Control 


Clear fo Send or 
Data Set Ready or Reading the MODEM 
Fourth | MODEM Status Ring Indicator or Data —_‘| Status Register 
Carrier Detect 


f. Interrupt Enable Register (IER) 


This 8-bit register allows the four types of con- through 3 of the interrupt Enable Register 
troller interrupts to separately activate the in- (IER). Similarly, by setting the appropriate bits 
terrupt output signal. The interrupt system of this register to a logical 1, selected inter- 
can be totally disabled by resetting bits 0 rupts can be enabled. 


Bit Number 


Enable Data Available Interrupt 
Enable Transmitter Holding Register 
Empty Interrupt 

Enable Receive Line Status Interrupt 
Enable Modem Status Interrupt 


Bit 0: When set to logical 41, enables the Bit 4-7: These four bits are always logical 0. 
received-data-available interrupt. 


g. Programmable Baud Generator 


Bit 14: When set to logical 1, enables the The controller contains a programmable 
transmitter-holding-register-empty interrupt. Baud Generator that is capable of taking 
any clock input (DC to 14.31848MHz) and 

Bit 2: When set to logical 1, enables the dividing it by any divisor from 4 to (21*— 4). The 
receiver-line-status interrupt. output frequency of the Baud Generator is 
the baud rate multiplied by 16. Two 8-bit lat- 

. Bit 3: When set to logical 1, enables the ches store the divisor in a 46-bit binary for- 
modem-status interrupt. mat. These Divisor Latches must be loaded 
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during initialization in order to ensure 
desired operation of the Baud Generator. 
When either of the Divisor Latches is loaded, 
a 16-bit counter is immediately toaded. 
Table 3 illustrates the use of the Baud 


generator with crystal frequencies of 
1.8432MHz. For baud rates of 38400 and 
below, the error obtained is minimal. The ac- 
curacy of the desired baud rate is depen- 
dent on the crystal frequency chosen. 


Table 3. Baud Rates Using 14.31818MHz Input to generate 4.8432MHz 


DECIMAL DIVISOR USED 
TO GENERATE 
16 x CLOCK 


ee eer 1.8432M 


DESIRED BAUD RATE 


C. PRINTER INTERFACE LOGIC 

The parallel portion of the W86C451 makes 
possible the attachment of various devices 
that accept eight bits of parallel! data at stan- 
dard TTL levels. The following discusses the 
use of the parallel portion to connect a 
parallel printer. 


a. Data Swapper 
The system microprocessor can get the con- 
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PERCENT ERROR 
DIFFERENCE BETWEEN 
DESIRED AND ACTUAL 


4.8432M 


tents of the printer’s Data Latch through the 
Data Swapper by reading its address. 


b. Printer Status Buffer 

The system microprocessor can get the 
printer status by reading the address of the 
Printer Status Buffer. The following are bit 
definitions for these bytes. 
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0 ——— Bit Number 


Bit 7: BUSY—This signal may become active 
during data entry, while the printer is offline, 
during printing, when the print head is 
changing positions, or while in an error state. 
When itis active, the printer is busy and can 
not accept data. 


Bit 6: ACK—This bit represents the current, 
state of the printer’s ACK signal. A 0" means 
the printer has received the character and 
is ready to accept another. Normally, this 
signal will be active for approximately 5 
microseconds before BUSY stops. 


Bit 5: PE—A ‘4’’ means the printer has 
detected the end of paper. 


Bit 4: SLCT—A ‘4"" means the printer is 
selected. 


Bit 3: ERROR—A “0” means the printer has en- 
countered an error conditions. 


c. Printer Control Latch & Printer Control 
Swapper 

Writing to the address of the Printer Control! 
Latch causes Printer control signals to be 
stored in it. The system microprocessor can 
get the contents of the Printer Control Latch 
through the Printer Control! Swapper by 
reading its address. The following are bit 
definitions for this byte. 


Oo —-— Bit Number 


STROBE 
AUTO FD XT 
INIT 

SLCT IN 
IRQ Enable 
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Bit 4: IRQ Enable—A ‘1” in this position allows 
an interrupt to occur when ACK changes 
from low state to high state. 


Bit 3: SLCT IN—A “4” in this bit position selects 
the Printer. 


Bit 2: INIT—A “0” starts the printer (50 microse- 


Bit 4: AUTO FD XT—A “4” causes the printer 
to line-feed after a line is printed. 


Bit 0: STROBE—A0.5microsecond minimum, 
high, active pulse clocks data into the 
printer. Valid data must be present for a 
minimum of 0.5 microsecond before and 
after the strobe pulse. 


cond pulse, minimum). 


ABSOLUTE MAXIMUM RATINGS 


| PARAMETER | SYM. [RATING UNIT 
[Supply Voltage | Vp Vss_— | 03-7 | 

Input Voltage a a 7 
Operating Temp. | topes] OT 
Storage Temp. TsTG | NH S~ 150 | 


D.C. CHARACTERISTICS 
(Ta =0°C ~70°C, Vpp=5.0V +5%, Vss=0V) 


CONDITIONS MIN. 


PARAMETER 


Input Voltage Clock Input | 


other inputs 


VOL loL=1.6MA on all output - 
VOH loH=—-1.0MA on all output 


Vpp =5.25V, Ta =25°C 
‘No load on output 


Input Voltage 


Output Voltage 


Average Power 


supply Current | ICCA | sin, DSR, DCD, CTS, RI=2.4V 
(Dp) All other inputs=0.4V 
Vpp =5.25V, Vss =0V 
All other pins floating. 
=O0V, 5.25V 


Input Leakage 


Clock Leakage 


-16- 


. 1: > 
(Yinbond W86C454 


A.C. CHARACTERISTICS 


PARAMETER CONDITIONS | MIN. | MAX. 
Clock High Time i a ee eee 
Clock Low Time : Wie sO 


RESET Pulse Width 


Delay From Stop To Set Interrupt 


Delay From [OR To Reset Interrupt 


Delay From Initial IRQ Reset To Transmit Start 


Delay From IOW To Reset Interrupt THr | 100pF Loading 


Delay From Initial 1OW To Interrupt TsI 916 | 16/16 
Delay From Stop To Interrupt TsTl 

Delay From {OR To Reset Interrupt TiR 1400pF Loading 
Delay From {OW To Output TMWO | 100pF Loading 200 
Set Interrupt Delay From MODEM Input Tsim | 100pF Loading 
Reset Interrupt Detay From OR 400pF Loading 


Interrupt Active Delay 


= 
nN 
> 
NO 


i) 
oO 
(on) 


an 
> 
iw) 


N 
NI] er win [PS 
O]lL IOAN TS 
—_ 


Interrupt Inactive Delay 


N 
DLA 
| Address & Chip Select Setup Time From TOR _| TacsR 
| Address & Chip Select Hold Time From IOR_| TaCHR 
Tor 
TDF 


N 
oO 


4 
ic 


OQ 

oO 
3 
oe) 


100pF Loading 
400pF Loading 


4 
Ag 
= 
ine) 
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TIMING WAVEFORM 
A. EXTERNAL CLOCK INPUT 


AC | Test Points 


2.0V 
0.8V 
0.4 


A.C. Testing: Input are drived at 2.4V for logic ‘1’, and 0.45V for a logic “0”. Timing measurements 
are made at 2.0V for logic ‘1, and 0.8V for a logic "0". 


B. WRITE CYCLE 
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C. READ CYCLE 


DQ~D7 or 


STB , AFD 

iNT, SLIN or 
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E. TRANSMITTER TIMING 
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F. MODEM CONTROLS TIMING 


iow 
(WRITE MCR) 


iOR 
(READ MSR) 


G. PRINTER INTERRUPT TIMING 
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CORPORATE HEADQUARTERS: 


jlo. 2, R&D Rd. VI, 
Science-Based industrial Park 
Hsin chu, Taiwan, R.O.C 

EL: (035)7 70066 

FAX: 886-35-774527 

SALES OFFICE: 


aipei, Taiwan, R.O.C 
EL: (02)7190505 

LX: 16485 WINTPE 
FAX: 886-2-7197502 


14 Fl, No. 673, Min Sheng E. Rd, 


Winbond Electronics (H.K.) Ltd. 
Room 305, 3/F, 17 Wang Hoi Road 
Shun Fat Industrial Bldg. Kowloon Bay 
Kowloon, Hong Kong 

TEL: 7516023-7 

FAX: 7552064 

Winbond Electronics (North 
America) Corp. 

3350, Scott Bivd., Bldg. #20 

Santa Clara, CA 95054 U.S.A 

TEL: (408) 982-0384 

FAX: (408) 982-9234 


Note: All data and specifications are subyect to change wilhout notice 
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